Searching PAJ 



BEST AVAILABLE COPY 



1/2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2004-34061 6 

(43)Date of publication of application : 02.12.2004 



(51)lnt.CI. 




GO IP 15/08 






G01P 15/12 








G01P 15/18 








H01L 29/84 




i — .... _ ... — 
(21)Application number 


2003-134727 


(71)Applicant 


YOKOHAMA RUBBER CO LTD:THE 


(22)Date of filing : 


13.05.2003 


(72)Inventor : 


HATTORI YASUSHI 



r 



(54) SEMICONDUCTOR ACCELERATION SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
acceleration sensor for detecting acceleration in a 
direction in parallel with the surface of a diaphragm even 
if excessive force is applied in a direction vertical to the 
surface of the diaphragm. 

SOLUTION: The semiconductor acceleration sensor 10 
is composed, where a projection 164 that is fixed at a 
position with a specific gap from the center surface of 
the diaphragm 13 and projects opposite to the center 
section of the diaphragm 13 is provided at the other 
surface side of the diaphragm 13. When at least specific 
force is applied by acceleration generated vertically to 
the surface of the diaphragm 13, the displacement of the 
diaphragm 13 is limited by the projection 164 although 
the diaphragm 13 is distorted and extended in a 
direction, where force operates, so that the diaphragm 
13 is not extended to the maximum, and the position of 
a heavy weight 15 is displaced with the top of the 
projection 164 as a support, thus detecting acceleration 
in parallel with the surface of the diaphragm 13. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In the semi-conductor acceleration sensor equipped with the silicon wafer with which the 
diaphragm section was formed in the wafer periphery frame part, the plinth which fixes said 
wafer periphery frame part, and the weight formed in the center section of one field of said 
diaphragm section, 

On the other hand, the height which is fixed to the location in which the whole surface side of 
said diaphragm or predetermined spacing was opened from the front face of said weight 
corresponding to [ at least ] the center-section front face or this center section of the 
diaphragm to an either side of the sides, counters at this center section, and projects is 
prepared. 

The semi-conductor acceleration sensor characterized by things. 
[Claim 2] 

Said height is prepared in the location of said wafer periphery frame part or said plinths in which 
predetermined spacing was opened from the center section of the field of another side of said 
diaphragm so that it is fixed to either at least and it is supported, and the center section of the 
field of another side of said diaphragm may be countered and it may project 
The semi-conductor acceleration sensor according to claim 1 characterized by things. 
[Claim 3] 

Said height is prepared in the location of said wafer periphery frame part or said plinths in which 
predetermined spacing was opened from the center section of this weight so that connection 
immobilization is carried out and it is supported by either at least, and the front face of said 
weight may be countered and it may project 

The semi-conductor acceleration sensor according to claim 1 characterized by things. 
[Claim 4] 

The tip of said height corresponding to the front face of said weight corresponding to the 
center-section front face or this center section of said diaphragm is making the tip configuration 
of a drill form. 

A semi-conductor acceleration sensor given in any of claim 1 characterized by things thru/or 
claim 3 they are. 
[Claim 5] 

So that the acceleration of perpendicular Z shaft orientations can be detected to the field of 
said diaphragm in each acceleration list of X shaft orientations which intersect perpendicularly 
mutually in parallel to the field of said diaphragm, and Y shaft orientations While the diffused- 
resistor object is arranged along with each of four directions parallel to this side which intersect 
perpendicularly mutually from the core of the field of said diaphragm, it has the electrode for 
connection connected to said diffused-resistor object on said wafer periphery frame part 
corresponding to each of said four directions. 

A semi-conductor acceleration sensor given in any of claim 1 characterized by things thru/or 
claim 4 they are. 
[Claim 6] 
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Said diaphragm is a semi-conductor acceleration sensor given in any of claim 1 characterized by 
being the diaphragm of a silicon piezo mold thru/or claim 5 they are. 



[Translation done.] 



L 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

About a semi-conductor acceleration sensor, especially this invention relates to the semi- 
conductor acceleration sensor which cannot produce the fall of detection sensitivity easily, also 
when a sensor rotates, 
[0002] 

[Description of the Prior Art] 

Conventionally, it is prepared in cars, such as an automobile, or a tire, and in order to perform 
attitude control of a car, or in order to detect distortion of a tire, a semi-conductor acceleration 
sensor is used increasingly. 
[0003] 

An example of this kind of semi-conductor acceleration sensor is explained with reference to 
drawing 1 4 and drawing 1 5 . It is the direction sectional view of an A-A line view showing drawing 
14 in an appearance perspective view, and showing drawing 15 in drawing 14 . As shown in 
drawing, the semi-conductor acceleration sensor 20 is equipped with the plinth 21 which made 
the rectangular frame type, a silicon substrate 22 is attached on the 1 effective area of a plinth 
21, and the acceleration sensor 20 is created. 
[0004] 

Moreover, the piezoresistance object 26 is formed in the top.face where the diaphragm 23 of the 
thin film with which the center section of the silicon substrate 22 corresponding to opening of a 
plinth 21 makes a cross-joint configuration is formed, and are each pieces 23a-23d of a 
diaphragm. Furthermore, the thick-film section 24 is formed in one field side of the center 
section of the diaphragm 23 at a pieces [ of a diaphragm / 23a-23d ] intersection, and the 
weight 25 of the rectangular parallelepiped configuration which consists of glass etc. is attached 
in the front face of this thick-film section 24. 
[0005] 

If the force which the semi-conductor acceleration sensor 20 which makes the above-mentioned 
configuration generates in connection with acceleration joins a weight 25, distortion will arise in 
each pieces 23a-23d of a diaphragm, and the resistance of the piezoresistance object 26 will 
change with these. Therefore, the acceleration of the predetermined direction, for example, the 
X-axis which intersects perpendicularly mutually, a Y-axis, and Z shaft orientations is detectable 
by forming a resistance bridge circuit with the piezoresistance object 26 prepared in the 
predetermined pieces 23a-23d of a diaphragm. 
[0006] 

As an example of the above semi-conductor acceleration sensors, the semi-conductor 
acceleration sensor currently indicated by JP,8-75775,A, JP,2000-206238,A, and JP.2000- 
28633,A is known, for example. 
[0007] 

[Problem(s) to be Solved by the Invention] 

However, in the conventional semi-conductor acceleration sensor mentioned above, as shown in 
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drawing 16 , when too much force was added in the direction 27 perpendicular to the field of a 
diaphragm 23, the distortion of the pieces 23a-23d of a diaphragm became great the pieces 
23a-23d of a diaphragm had been extended, and there was a trouble of it becoming impossible to 
also detect the acceleration of a direction parallel to the field of a diaphragm 23. 
[0008] 

The purpose of this invention is offering the semi-conductor acceleration sensor which can 
detect the acceleration of a direction parallel to the field of a diaphragm, also when too much 
force is added in the direction perpendicular to the field of a diaphragm in view of the above- 
mentioned trouble. 
[0009] 

[Means for Solving the Problem] 

The silicon wafer with which the diaphragm section was formed in the wafer periphery frame part 
in order that this invention might attain the above-mentioned purpose, In the semi-conductor 
acceleration sensor equipped with the plinth which fixes said wafer periphery frame part, and the 
weight formed in the center section of one field of said diaphragm section the whole surface side 
of said diaphragm — or — on the other hand — the inside of a side — to an either side at least 
It is fixed to the location in which predetermined spacing was opened from the front face of said 
weight corresponding to the center-section front face or this center section of the diaphragm, 
and the semi-conductor acceleration sensor by which the height which counters this center 
section and projects is prepared is proposed. 
[0010] 

When the force beyond a predetermined value is added with the acceleration produced in the 
direction perpendicular to the field of said diaphragm according to this invention, said diaphragm 
is distorted and extended in the direction which said force commits, but since the variation rate 
is restricted by said height, a diaphragm has not been extended to the maximum extent. Since 
the top-most vertices of said height turn into the supporting point and the location of said 
weight displaces also when too much acceleration arises in the direction perpendicular to the 
field of said diaphragm by this, the acceleration of a direction parallel to the field of said 
diaphragm is detectable. 
[0011] 

Moreover, in the semi-conductor acceleration sensor of this invention above-mentioned 
configuration, it is fixed to either at least and supported, and said height proposes the semi- 
conductor acceleration sensor formed in the location of said wafer periphery frame part or said 
plinths in which predetermined spacing was opened from the center section of the field of 
another side of said diaphragm so that the center section of the field of another side of said 
diaphragm may be countered and it may project. 
[0012] 

According to this invention, with the acceleration produced in the direction perpendicular to the 
field of said diaphragm, when the force beyond a predetermined value joins the field side of 
another side of said diaphragm, said diaphragm is distorted and extended in the direction which 
said force commits, but since the variation rate is restricted by said height, a diaphragm has not 
been extended to the maximum extent Since the top-most vertices of said height turn into the 
supporting point and the location of said weight displaces by this also when the force beyond a 
predetermined value joins the field side of another side of said diaphragm, the acceleration of a 
direction parallel to the field of said diaphragm is detectable. 
[0013] 

Moreover, in the semi-conductor acceleration sensor of this invention above-mentioned 
configuration, at least, connection immobilization is carried out and it is supported by either, and 
said height proposes the semi-conductor acceleration sensor formed in the location of said 
wafer periphery frame part or said plinths in which predetermined spacing was opened from the 
center section of this weight so that the front face of said weight may be countered and it may 
project 
[0014] 

According to this invention, with the acceleration produced in the direction perpendicular to the 
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field of said diaphragm, when the force beyond a predetermined value joins one field side of said 
diaphragm, said diaphragm is distorted and extended in the direction which said force commits, 
but since the variation rate is restricted by said height, a diaphragm has not been extended to 
the maximum extent Since the top-most vertices of said height turn into the supporting point 
and the location of said weight displaces by this also when the force beyond a predetermined 
value joins one field side of said diaphragm, the acceleration of a direction parallel to the field of 
said diaphragm is detectable. 
[0015] 

Moreover, in the semi-conductor acceleration sensor of this invention above-mentioned 
configuration, the tip of said height corresponding to the front face of said weight corresponding 
to the center-section front face or this center section of said diaphragm proposes the semi- 
conductor acceleration sensor which is making the tip configuration of a drill form. 
[0016] 

Although said diaphragm is distorted and extended in the direction which said force commits 
when the force beyond a predetermined value is added with the acceleration produced in the 
direction perpendicular to the field of said diaphragm according to this invention Since the 
variation rate is supported by the tip which makes the drill form of said height and is restricted, 
while a diaphragm has not been extended to the maximum extent Since the top-most vertices of 
said height turn into the supporting point and the location of said weight displaces also when too 
much acceleration arises in the direction perpendicular to the field of said diaphragm, the 
acceleration of a direction parallel to the field of said diaphragm is detectable. 
[0017] 

Moreover, so that the acceleration of perpendicular Z shaft orientations can be detected to the 
field of said diaphragm in the semi-conductor acceleration sensor of this invention above- 
mentioned configuration in each acceleration list of X shaft orientations which intersect 
perpendicularly mutually in parallel to the field of said diaphragm, and Y shaft orientations While 
the diffused-resistor object is arranged along with each of four directions parallel to this side 
which intersect perpendicularly mutually from the core of the field of said diaphragm The semi- 
conductor acceleration sensor equipped with the electrode for connection connected to said 
diffused-resistor object on said wafer periphery frame part corresponding to each of said four 
directions is proposed. 
[0018] 

According to this invention, along with each of four directions parallel to this field which 
intersect perpendicularly mutually, the diffused-resistor object is arranged from the core of the 
field of said diaphragm so that the acceleration of perpendicular Z shaft orientations can be 
detected to the field of said diaphragm in each acceleration list of X shaft orientations which 
intersect perpendicularly mutually in parallel to the field of said diaphragm, and Y shaft 
orientations. Furthermore, these diffused-resistor objects are connected to the electrode 
prepared on said wafer periphery frame part. Thereby, an external circuit can be connected to 
said diffused-resistor object through said electrode, and the resistance of said diffused-resistor 
object changes in connection with deformation of said diaphragm. 
[0019] 

Moreover, in the semi-conductor acceleration sensor of this invention above-mentioned 
configuration, said diaphragm proposes the semi-conductor acceleration sensor which is the 
diaphragm of a silicon piezo mold. 
[0020] 

According to this invention, the resistance of a piezoresistance object changes with deformation 

of said diaphragm. 

[0021] 

[Embodiment of the Invention] 

Hereafter, 1 operation gestalt of this invention is explained based on a drawing. 
[0022] 

The appearance perspective view showing a semi-conductor acceleration sensor [ in / in 
drawing 1 / the 1st operation gestalt of this invention ], the direction sectional view [ in / in 
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drawing 2 / drawing 1 ] of a B-B line view, the direction sectional view [ in / in drawing 3 / 
drawing 1 ] of a C-C line view, and drawing 4 are decomposition perspective views. 
[0023] " 

In drawing, 10 is a semi-conductor acceleration sensor and consists of a plinth 11, and a silicon 

substrate 1 2 and a base material 1 6. 

[0024] 

As for the plinth 11, the rectangular frame type is attached in the silicon substrate (silicon 
wafer) 1 2 on nothing and the 1 effective area of a plinth 1 1 . Moreover, the outer frame section 
161 of a base material 16 is being fixed to the periphery section of a plinth 11. 
[0025] 

A silicon substrate 1 2 is formed in opening of a plinth 1 1 , the diaphragm 1 3 of the thin film which 
makes a cross-joint configuration is formed in the center section in wafer periphery frame part 
12a, and the piezoresistance objects (diffused-resistor object) Rx1-Rx4, Ry1-Ry4, and Rz1-Rz4 
are formed in the top face which are each pieces 13a~13d of a diaphragm. 
[0026] 

The piezoresistance objects Rx1, Rx2, Rz1, and Rz2 are formed in one piece of diaphragm 13a of 
the pieces 13a and 13b of a diaphragm arranged on a straight line at the detail, and the 
piezoresistance objects Rx3, Rx4, Rz3, and Rz4 are formed in piece of diaphragm 13b of another 
side. Moreover, the piezoresistance objects Ry1 and Ry2 are formed in one piece of diaphragm 
13c of the pieces 13c and 13d of a diaphragm arranged on the straight line which intersects 
perpendicularly with the pieces 13a and 13b of a diaphragm, and the piezoresistance objects Ry3 
and Ry4 are formed in 13d of diaphragm pieces of another side. Furthermore, it connects, as 
shown in drawing 5 , and these piezoresistance objects Rx1-Rx4, Ry1-Ry4, and Rz1-Rz4 are 
connected to the electrode 121 for connection prepared in the periphery section front face of a 
silicon substrate 12 so that the resistance bridge circuit for detecting the acceleration of the X- 
axis which intersects perpendicularly mutually, a Y-axis, and Z shaft orientations can be 
constituted. 
[0027] 

Furthermore, the thick-film section 14 is formed in one field side of the center section of the 
diaphragm 13 at a pieces [ of a diaphragm / 13a-13d ] intersection, and the weight 15 of the 
rectangular parallelepiped configuration which consists of glass etc. is attached in the front face 
of this thick-film section 14. 
[0028] 

On the other hand, the above-mentioned base material 16 consists of heights 164 which make 
the cone configuration prepared in a part for the central intersection of the beam section 163 of 
the cross-joint configuration established so that the outer frame section 161 which made the 
rectangular frame type, and the point of four stanchions 1 62 set up by four corners of a fixed 
part and each strut might be connected, and the beam section 1 63. 
[0029] 

The outer frame section 161 is being fitted in and fixed to the periphery section of a plinth 1 1 so 
that a height 164 may be located in diaphragm 13 the side in which a side 15, i.e., a weight, does 
not exist on the other hand. Here, it is set up so that tip 1 64a of a height 164 may become the 
location of distance D1 from the front face of a diaphragm 13. Acceleration produces this 
distance D1 in the direction perpendicular to the field of a diaphragm 13, and when the force 
beyond a predetermined value joins the field side of another side of a diaphragm 13 with this 
acceleration, as each pieces 13a-13d of a diaphragm have not been extended, that variation rate 
is set as the value which can be restricted by the height 164. 
[0030] 

When using the semi-conductor acceleration sensor 10 of the above-mentioned configuration, as 
shown in drawing 6 thru/or drawing 8 , three resistance bridge circuits are constituted. That is, 
as a bridge circuit for detecting the acceleration of X shaft orientations, as shown in drawjngjS , 
the positive electrode of DC-power-supply 32A is connected at the node of the end of the 
piezoresistance object Rx1, and the end of the piezoresistance object Rx2, and the negative 
electrode of DC-power-supply 32A is connected at the node of the end of the piezoresistance 
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object Rx3, and the end of the piezoresistance object Rx4. Furthermore, the end of electrical- 
potential-difference detector 31 A is connected at the node of the other end of the 
piezoresistance object Rx1 , and the other end of the piezoresistance object Rx4, and the other 
end of electrical-potential-difference detector 31 A is connected at the node of the other end of 
the piezoresistance object Rx2, and the other end of the piezoresistance object Rx3. 
[0031] 

Moreover, as a bridge circuit for detecting the acceleration of Y shaft orientations, as shown in 
drawin g 7 , the positive electrode of DC-power-supply 32B is connected at the node of the end 
of the piezoresistance object Ry1, and the end of the piezoresistance object Ry2, and the 
negative electrode of DC-power-supply 32B is connected at the node of the end of the 
piezoresistance object Ry3, and the end of the piezoresistance object Ry4. Furthermore, the end 
of electrical-potential-difference detector 31 B is connected at the node of the other end of the 
piezoresistance object Ry1, and the other end of the piezoresistance object Ry4, and the other 
end of electrical-potential-difference detector 31 B is connected at the node of the other end of 
the piezoresistance object Ry2, and the other end of the piezoresistance object Ry3. 
[0032] 

Moreover, as a bridge circuit for detecting the acceleration of Z shaft orientations, as shown in 
drawing 8 , the positive electrode of DC-power-supply 32C is connected at the node of the end 
of the piezoresistance object Rz1, and the end of the piezoresistance object Rz2, and the 
negative electrode of DC-power-supply 32C is connected at the node of the end of the 
piezoresistance object Rz3, and the end of the piezoresistance object Rz4. Furthermore, the end 
of electrical-potential-difference detector 31 C is connected at the node of the other end of the 
piezoresistance object Rz1, and the other end of the piezoresistance object Rz3, and the other 
end of electrical-potential-difference detector 31 C is connected at the node of the other end of 
the piezoresistance object Rz2, and the other end of the piezoresistance object Rz4. 
[0033] 

If the force generated in connection with the acceleration which joins a sensor 10 joins a weight 
15 according to the semi-conductor acceleration sensor 10 of the above-mentioned 
configuration, distortion will arise in each pieces 13a-13d of a diaphragm, and the resistance of 
the piezoresistance object 26 will change with these. Therefore, the acceleration of the X-axis 
which intersects perpendicularly mutually, a Y-axis, and Z shaft orientations is detectable by 
forming a resistance bridge circuit by the piezoresistance objects Rx1-Rx4 prepared in each 
pieces 13a-13d of a diaphragm, Ry1-Ry4, and Rz1-Rz4. 
[0034] 

Furthermore, as shown in drawing 9 and drawing 10 , when acceleration which the force 41 and 
42 containing the force component of a direction perpendicular to the field of a diaphragm 13 
commits is added and the force beyond a predetermined value joins the field side of another side 
of a diaphragm 13, Although a diaphragm 13 is distorted and extended in the direction which 
force 41 and 42 commits, since the variation rate is supported and restricted by top-most- 
vertices 164a of a height 164, each pieces 13a-13d of a diaphragm have not been extended to 
the maximum extent. Since top-most-vertices 164a of a height 164 becomes the supporting 
point and the location of a weight 15 displaces by this also when the force beyond a 
predetermined value joins the field side of another side of a diaphragm 13, the acceleration of a 
direction parallel to the field of a diaphragm 13 is detectable. 
[0035] 

Next, the 2nd operation gestalt of this invention is explained. 
[0036] 

The appearance perspective view and drawing 1 2 which show the semi-conductor acceleration 
sensor in the 2nd operation gestalt of dr awing 1 1 this invention are the side-face sectional view. 
In drawing, the same component as the 1st operation gestalt mentioned above is expressed with 
the same sign, and omits the explanation. Moreover, the difference between the 2nd operation 
gestalt and the 1st operation gestalt is having formed the base material 50 which has arranged 
the height to the weight 15 side with the 2nd operation gestalt in addition to the configuration of 
the 1 st operation gestalt. 
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[0037] 

In drawing, 1 0B is a semi-conductor acceleration sensor, and consists of a plinth 1 1, and a 

silicon substrate 12 and base materials 16 and 50. 

[0038] 

The base material 50 consists of heights 504 which make the cone configuration prepared in a 
part for the central intersection of the beam section 503 of the cross-joint configuration 
established so that the outer frame section 501 which made the rectangular frame type, and the 
point of four stanchions 502 set up by four corners of the outer frame section 501 and each 
strut 502 might be connected, and the beam section 503. 
[0039] 

The outer frame section 501 is being fixed to the periphery section of a plinth 1 1 so that a 
height 504 may be located in the base side of a weight 1 5. Here, it is set up so that tip 504a of a 
height 504 may become the location of distance D1 from the base of a weight 15. Acceleration 
produces this distance D1 in the direction perpendicular to the field of a diaphragm 13 like the 
1st operation gestalt, and when the force beyond a predetermined value joins the side in which 
one field side 15 of a diaphragm 13, i.e., a weight, is formed with this acceleration, as each pieces 
13a-13d of a diaphragm have not been extended, that variation rate is set as the value which 
can be restricted by the height 504. 
[0040] 

According to semi-conductor acceleration sensor 10B of the 2nd operation gestalt which 
consists of the above-mentioned configuration, in addition to the effectiveness of the 1 st 
operation gestalt mentioned above, the following effectiveness can be acquired. That is, when 
acceleration which the force which contains a down force component in drawing 12 commits is 
added, and the force beyond a predetermined value joins the base 15a side of a weight 15, a 
diaphragm 13 is distorted and extended in the direction which the force commits, but since the 
variation rate is supported and restricted by top-most-vertices 504a of a height 504, each 
pieces 13a-13d of a diaphragm have not been extended to the maximum extent. Since top- 
most-vertices 504a of a height 504 becomes the supporting point and the location of a weight 
1 5 displaces by this also when the force beyond a predetermined value joins the field side of 
another side of a diaphragm 13, the acceleration of a direction parallel to the field of a diaphragm 
1 3 is detectable. 
[0041] 

In addition, when you do not need a base material 16, you may constitute semi-conductor 
acceleration sensor 10C which formed only the base material 50 like the 3rd operation gestalt 
shown in drawing 1 3 . 
[0042] 

Moreover, it does not pass over the configuration of the above-mentioned operation gestalt in 
one example of the invention in this application, and the invention in this application is not 
limited only to the configuration of the above-mentioned operation gestalt. 
[0043] 

[Effect of the Invention] 

Although a diaphragm is distorted and extended in the direction which the force commits when 
the force beyond a predetermined value is added with the acceleration produced in the direction 
perpendicular to the field of a diaphragm according to this invention, as explained above Since a 
diaphragm has not been extended to the maximum extent, the variation rate is restricted by the 
height and the location of a weight displaces [ the top-most vertices of a height turn into the 
supporting point and ] also when too much acceleration arises in the direction perpendicular to 
the field of a diaphragm The effectiveness which was very excellent that the acceleration of a 
direction parallel to the field of a diaphragm is detectable is done so. 
[Brief Description of the Drawings] 

[ Drawin g 1] The appearance perspective view showing the semi-conductor acceleration sensor 
in the 1 st operation gestalt of this invention 

[Dr awin g 2] The direction sectional view of a B-B line view in drawing 1 
[Drawing 3] The direction sectional view of a C-C line view in drawing 1 
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[Drawing 4] The decomposition perspective view showing the semi-conductor acceleration 
sensor in the 1st operation gestalt of this invention 

[Drawing 5] The block diagram showing the electric system circuit of the semi-conductor 
acceleration sensor in the 1st operation gestalt of this invention 

[Drawing 6] Drawing showing the bridge circuit which detects the acceleration of X shaft 
orientations using the semi-conductor acceleration sensor in the 1st operation gestalt of this 
invention 

[Drawin g 7] Drawing showing the bridge circuit which detects the acceleration of Y shaft 
orientations using the semi-conductor acceleration sensor in the 1 st operation gestalt of this 
invention 

[Drawing 8] Drawing showing the bridge circuit which detects the acceleration of Z shaft 
orientations using the semi-conductor acceleration sensor in the 1 st operation gestalt of this 
invention 

[Drawing 9] Drawing explaining actuation of the semi-conductor acceleration sensor in the 1st 
operation gestalt of this invention 

[Drawing 10] Drawing explaining actuation of the semi-conductor acceleration sensor in the 1 st 
operation gestalt of this invention 

[Drawing 11] The decomposition perspective view showing the semi-conductor acceleration 
sensor in the 2nd operation gestalt of this invention 

[Drawing 12] The sectional side elevation showing the semi-conductor acceleration sensor in the 
2nd operation gestalt of this invention 

[Drawing 13] The decomposition perspective view showing the semi-conductor acceleration 
sensor in the 3rd operation gestalt of this invention 

[Drawing 14] The appearance perspective view showing the semi-conductor acceleration sensor 
of the conventional example 

[Drawing 15] The direction sectional view of an A-A line view in drawing 14 

[Drawing 16] Drawing explaining the trouble of the semi-conductor acceleration sensor of the 

conventional example 

[Description of Notations] 

10, 10B, 10C — A semi-conductor acceleration sensor, 11 — A plinth, 12 — Silicon substrate, 
13 — A diaphragm, 13a-13d — The piece of a diaphragm, 14 — Thick-film section, 15 [ — A 
stanchion, 163 / — Beam section, ] — A weight, 16 — A base material, 161 — The outer frame 
section, 162 164 — A height, 164a — A height tip, 31A-31C — Electrical-potential-difference 
detector, 32A-32C [ — A stanchion, 503 / — The beam section, 504 / — A height, 504a / — A 
height tip, Rx1-Rx4 Ry1-Ry4, Rz1-Rz4 / — Piezoresistance object (diffused-resistor object). ] - 
- DC power supply, 50 — A base material, 501 — The outer frame section, 502 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The appearance perspective view showing the semi-conductor acceleration sensor 
in the 1st operation gestalt of this invention 

[Drawing 2] The direction sectional view of a B-B line view in drawing 1 

[Drawing 3] The direction sectional view of a C-C line view in drawing 1 

[Drawing 4] The decomposition perspective view showing the semi-conductor acceleration 

sensor in the 1st operation gestalt of this invention 

[Drawing 5] The block diagram showing the electric system circuit of the semi-conductor 
acceleration sensor in the 1st operation gestalt of this invention 

[Drawing 6] Drawing showing the bridge circuit which detects the acceleration of X shaft 
orientations using the semi-conductor acceleration sensor in the 1 st operation gestalt of this 
invention 

[Drawing 7] Drawing showing the bridge circuit which detects the acceleration of Y shaft 
orientations using the semi-conductor acceleration sensor in the 1st operation gestalt of this 
invention 

[Drawing 8] Drawing showing the bridge circuit which detects the acceleration of Z shaft 
orientations using the semi-conductor acceleration sensor in the 1st operation gestalt of this 
invention 

[Drawing 9] Drawing explaining actuation of the semi-conductor acceleration sensor in the 1st 
operation gestalt of this invention 

[Drawing 10] Drawing explaining actuation of the semi-conductor acceleration sensor in the 1st 
operation gestalt of this invention 

[Drawing 11] The decomposition perspective view showing the semi-conductor acceleration 
sensor in the 2nd operation gestalt of this invention 

[Drawing 1 2] The sectional side elevation showing the semi-conductor acceleration sensor in the 
2nd operation gestalt of this invention 

[Drawing 1 3 ] The decomposition perspective view showing the semi-conductor acceleration 
sensor in the 3rd operation gestalt of this invention 

[Drawing 14] The appearance perspective view showing the semi-conductor acceleration sensor 
of the conventional example 

[Drawing 15 ] The direction sectional view of an A-A line view in drawin g 14 

[Drawing 1 6] Drawing explaining the trouble of the semi-conductor acceleration sensor of the 

conventional example 

[Description of Notations] 

10, 10B, 10C — A semi-conductor acceleration sensor, 11 — A plinth, 12 — Silicon substrate, 
13 — A diaphragm, 13a-13d — The piece of a diaphragm, 14 — Thick-film section, 15 [ — A 
stanchion, 163 / — Beam section, ] — A weight, 16 — A base material, 161 — The outer frame 
section, 162 164 — A height, 164a — A height tip, 31 A-31C — Electrical-potential-difference 
detector, 32A-32C [ — A stanchion, 503 / — The beam section, 504 / — A height, 504a / — A 
height tip, Rx1-Rx4 Ry1-Ry4, Rz1-Rz4 / — Piezoresistance object (diffused-resistor object). ] - 
- DC power supply, 50 — A base material, 501 — The outer frame section, 502 
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